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CABLE HANGERS

CROSS-REFERENC

L1

The present application 1s Continuation of U.S. applica-

tion Ser. No. 17/597,880, filed on Jan. 27, 2022 and entitled
“CABLE HANGERS,” which claims priority under 35
U.S.C. 111 to PCT Application No. PCT/US2021/027399,
filed on Apr. 135, 2021 and entitled “CABLE HANGERS,”
which claims priority under 35 U.S.C. § 119(e) to U.S.
Application No. 63/011,623, filed on Apr. 17, 2020 and
entitled “CABLE HANGER,” which are hereby incorpo-
rated by reference 1n 1ts entirety.

FIELD

The present disclosure relates generally to cable hangers
for cables.

BACKGROUND

Energy production and transmission inirastructures utilize
a number of cable types to convey electrical current, and/or
signal data from source facilities to consumer locations. In
large-scale solar power plants, cables can convey electrical
current and signal data from solar panels to other production
and/or transmission equipment within the plant. The cables
can be arranged 1n underground or above-ground configu-
rations. Above-ground cable configurations can require
cables to be supported 1n the air in a secure and saie manner,
which 1s capable of withstanding harsh environmental con-
ditions.

SUMMARY

In one aspect, a system for cable hangers 1s provided that
in some 1mplementations mcludes a cable hanger having a
support member including a proximal end and a distal end.
A plurality of saddles are attached to and extend from the
support member, with each saddle of the plurality of saddles
being configured to support at least one cable on a cable
supporting surface. A hanging mechanism 1s arranged at the
proximal end of the support member, where the hanging
mechanism 1s offset on the support member.

One or more of the following features can be included in
any feasible combination. The plurality of saddles can vary
in numerous ways. For example, the plurality of saddles can
form at least one mirrored pair of saddles along the support
member from the proximal end to the distal end. In some
implementations, at least one saddle can be arranged on the
distal end of the support member. In some implementations,
a portion of each of the plurality of saddles can be arranged
at an angle less than 90° relative to the support member. In
at least some implementations, the cable supporting surface
can include a first portion perpendicular to the support
member, and a second portion, extending from the first
portion, arranged at an angle less than 90° relative to the
support member. In at least some implementations, the
plurality of saddles can be arranged on a single side of the
support member.

The hanging mechanism can have various configurations.
For example, the hanging mechanism can be a positive
locking mechanism configured to secure the cable hanger to
a support wire. In some implementations, the hanging
mechanism can be a hook attached to the support member.
In some 1mplementations, an opening of the hook can be
vertically aligned with the support member.
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The cable hanger can vary in numerous ways. For
example, an attachment mechanism can be arranged on the
distal end of the support member. In some implementations,
the attachment mechanism can be a loop configured to attach
with a hanging mechanism of a cable hanger. In some
implementations, the hanging mechamism can be vertically
aligned with a perpendicular portion of the plurality of
saddles.

In another aspect, a cable hanger system for hanging a
plurality of cable hangers 1s provided that in some 1mple-
mentations mcludes a support wire, a first cable hanger, and
a second cable hanger. The first cable hanger includes a
support member including a proximal end and a distal end,
a plurality of saddles attached to and extending from the
support member, each saddle of the plurality of saddles
being configured to support at least one cable on a cable
supporting surface, and a hanging mechamism arranged at
the proximal end of the support member and attached to the
support wire. The second cable hanger includes a support
member including a proximal end and a distal end, a
plurality of saddles attached to and extending from the
support member, each saddle of the plurality of saddles
being configured to support at least one cable on a cable
supporting surface, and a hanging mechamism arranged at
the proximal end of the support member. The first cable
hanger 1s vertically aligned with the second cable hanger
relative to the support wire.

The second cable hanger can have various configurations.
For example, the second cable hanger can be attached to the
first cable hanger by the hanging mechanism of the second
cable hanger.

The cable hanger system can have various configurations.
For example, an extension bar can be secured to the support
wire adjacent to the first cable hanger. The extension bar can
include a hanging mechanism arranged on a proximal end
and an attachment mechanism arranged on a distal end. The
second cable hanger can be attached to the support wire by
the hanging mechanism of the extension bar.

In another aspect, a cable hanger i1s provided that in some
implementations includes a support member including a
proximal end and a distal end. A hanging mechanism 1s
arranged at the proximal end of the support member and
configured to attach the cable hanger to a support wire. An
attachment mechanism 1s arranged at the distal end of the
support member. At least one saddle extension includes a
central post having a proximal end and a distal end. At least
one saddle 1s attached to the central post and configured to
support at least one cable. A securement mechanism 1s
arranged on the proximal end and configured to attach the
saddle extension to the attachment mechanism of the cable
hanger, and an attachment mechanism 1s arranged on the
distal end.

The securement mechanism can vary 1n numerous ways.
For example, the securement mechanism of the at least one
saddle extension can be removable clips. In some 1mple-
mentations, the securement mechanism of the at least one
saddle extension can be a nut and bolt. In some 1mplemen-
tations, the securement mechanism of the at least one saddle
extension can be a pair of deformable tabs which are
configured to be non-removably deformed on the attachment

mechanism of the cable hanger.

The hanging mechanism can have various configurations.
For example, the hanging mechanism can be oflset on the
support member relative to the plurality of saddles.
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Accordingly, there 1s a need for cable hangers for orga-
nizing and supporting cables.

BRIEF DESCRIPTION OF THE DRAWINGS

The present disclosure will be more fully understood from
the following detailed description taken 1n conjunction with
the accompanying drawings, 1n which:

FIG. 1A1s a front perspective view of one implementation
of a cable hanger;

FIG. 1B 1s a side view of the cable hanger of FIG. 1A;

FIG. 2A 1s a front perspective view ol a cable hanging
system having the cable hanger of FIG. 1A;
FIG. 2B 1s a side view of the cable hanger of F1G. 1A with

cables arranged therein;

FIG. 3A 1s a front view of another implementation of a
cable hanger;

FIG. 3B 1s a front view of another implementation of a
cable hanger;

FIG. 3C 1s a front view of another implementation of a
cable hanger;

FIG. 3D 1s a front view of another implementation of a
cable hanger;

FIG. 4 1s a front view of another implementation of a
cable hanger;

FIG. 5 1s a front view of another implementation of a
cable hanger;

FIG. 6 1s a front perspective view ol another implemen-
tation of a cable hanger system:;

FIG. 7 1s a front perspective view of another implemen-
tation of a cable hanger system:;

FIG. 8 1s a front perspective view of another implemen-
tation of a cable hanger system;

FIG. 9 1s a front perspective view of another implemen-
tation of a cable hanger system;

FI1G. 10 15 a front perspective view of another implemen-
tation of a cable hanger system;

FIG. 11 1s a front perspective view of another implemen-
tation of a cable hanger system:;

FIG. 12 1s a front perspective view of another implemen-
tation of a cable hanger system;

FIG. 13A 1s a front perspective view of another imple-
mentation of a cable hanger system:;

FIG. 13B 1s a front perspective view of another imple-
mentation of a cable hanger system:;

FI1G. 14 15 a front perspective view of another implemen-
tation of a cable hanger system;

FIG. 15A 1s a front perspective view of an implementation
ol an extension bar of a cable hanger system;

FIG. 15B 1s a front perspective view of an implementation
ol a cable hanger system having the extension bar of FIG.
15A;

FIG. 16A 1s a front perspective view of an implementation
ol an extension bar of a cable hanger system:;

FIG. 16B 1s a front perspective view of an implementation
ol a cable hanger system having the extension bar of FIG.
16A;

FIG. 17A 1s a front perspective view of one implemen-
tation of a cable hanger;

FIG. 17B 1s a side view of the cable hanger of FIG. 17A;

FIG. 18A 1s a front perspective view of another imple-
mentation of a cable hanging system having the cable hanger
of FIG. 17A;

FIG. 18B 1s a front perspective view of another imple-
mentation of a cable hanging system having the cable hanger

of FIG. 17A;
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FIG. 19A 1s a side view ol another implementation of a
cable hanger;

FIG. 19B 1s a detailed side view of another implementa-
tion of a cable hanger;

FIG. 20A 1s a front perspective view of another imple-
mentation of a cable hanger system stored on a spool;

FIG. 20B 1s a detailed perspective view of the cable
hanger system of FIG. 20A;

FIG. 21A 1s a front perspective view ol another imple-
mentation of a cable hanger system stored on a spool;

FIG. 21B 1s a detailed perspective view of the cable
hanger system of FIG. 21A;

FIG. 22A 1s a side view of one implementation of a
hanging mechanism for a cable hanger;

FIG. 22B 1s a side view of another implementation of a
hanging mechanism for a cable hanger;

FIG. 22C 1s a side view of another implementation of a
hanging mechanism for a cable hanger;

FIG. 22D 1s a side view of another implementation of a
hanging mechanism for a cable hanger;

FIG. 23A 1s a front perspective view of another imple-
mentation of a cable hanger having a hanging mechanism;

FIG. 23B 1s a front perspective view of another imple-
mentation of a cable hanger having a hanging mechanism;

FIG. 24A 1s a front perspective view ol another imple-
mentation of a cable hanger having a separate hanging
mechanism;

FIG. 24B 1s a front perspective view of another imple-
mentation of a cable hanger having a separate hanging
mechanism;

FIG. 24C 1s a front perspective view of another imple-
mentation of a cable hanger having a separate hanging
mechanism; and

FIG. 24D 1s a front perspective view of another imple-
mentation of a cable hanger having a separate hanging
mechanism.

DETAILED DESCRIPTION

Above-ground cable configurations, such as those used 1n
utility-scale solar power generation and transmission Sys-
tems, can be deployed and managed using a cable hanger.
The cable hanger can support the cables, such as power
cables, 1n an organized and serviceable manner. A cable
hanger can couple to support structures, such as a messenger
cable, which can be routed between posts, columuns, or other
vertically oriented components located throughout a solar
power plant to convey the cables from one location to
another.

Cable hangers can be coupled to a messenger cable via
passive attachments such as a latch, or a hook, configured on
the cable hanger. Cable hangers configured with passive
attachment components can become unsecured from the
messenger cable, for example, during high winds and can
result in displacement of the cables from the messenger
cable and/or the posts to which the messenger cable can be
coupled. Cable hangers configured with passive attachment
components can be limited in their ability to provide an
adequate bonding path between the attachment component
of the cable hanger and the messenger cable to which the
attachment component 1s attached. For example, cable hang-
ers with passive attachment components can be displaced 1n
high-wind environments, which can cause the surface area
ol contact between the attachment component and the mes-
senger cable to be reduced. As a result, cable hangers with
passive attachment components can slide along a messenger
cable and can cause the distribution of weight of the power
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cables to change 1n an unsafe manner. In addition to the
distribution of weight changing, the change 1n surface area
contact can also potentially change the electrical resistance
between the hanger and messenger cable, which can reduce
the cable hanger’s ability to be bonded to the messenger
cable. In some implementations, the cable hanger can act as
a grounding clamp device in accordance with UL467 stan-
dard. In this way, the cable hanger can bond an equipment
grounding conductor to the steel structure that supports one
or more solar panels

Cable hangers can be expensive due to the large number
of cable hangers required 1n utility-scale solar power plants.
Typically, there are approximately 100 cable hangers used
per 1 MW 1n utility-scale solar power plant operations.
Currently 1n the United States, there 1s approximately 10,000
MW of installed utility-scale solar power provided per year,
and therefore there 1s a potential of 1,000,000 hangers per
year 1n the United States alone. Cable hangers can also be
subject to harsh environmental conditions, such as high
ultraviolet (UV) light, due to their exposure to direct sun-
light when deployed. High UV light can deteriorate the cable
hanger material causing deformations or maternial failure of
passive attachment components, which can result 1 dis-
placement of the cable hanger from the messenger cable.

Some 1mplementations of cable hangers described herein
include a cost-eflective design for large-scale deployment 1n
energy generation and transmission inirastructures, which
can be advantageous as compared to passive attachment
components 1n existing cable hangers. Some example cable
hangers described herein can also 1nclude features to main-
tain the structural integrity of the cable hanger materal
when exposed to high UV light environmental conditions.
Some 1mplementations of the example cable hangers
described herein can thus provide benefits of large-scale,
low-cost deployment, more secure attachment to support
structures (e.g., messenger cable, posts, steel beams, and the
like), and extended operational life span 1n harsh deploy-
ment environments.

The designs of the implementations of cable hangers
described herein are advantageous since the cable hangers
can remain balanced when loaded with cables, helping
prevent rotation of the cable hangers on a support wire.
Some of the cable hangers described herein can include an
oflset leg arranged between the portion of the hanger attach-
ing to the support wire, and the saddles supporting various
cables. By oflsetting the attachment portion, such as a hook,
the center-of-gravity can remain vertically aligned with the
support wire, reducing or preventing rotation of the cable
hanger. Additionally, due to the designs of the cable hangers,
additions can be added to cable hanger 1n order to increase
the hanger’s carrying capacity without unbalancing the cable
hanger.

In an i1mplementation, a cable hanger can include a
support member, a plurality of saddles, and a hanging
mechanism. The support member includes a proximal end
and a distal end. The plurality of saddles are attached to and
extend from the support member. The saddles are designed
to support wires ol a solar panel as the cables travel along
the various panel and supports in a solar panel array. The
cables are supported on a cable supporting surface or each
saddle, with the cable supporting surface being designed to
ensure that the cables do not become dislodged from the
saddles. For example, the saddles can be angled upward
from the support member to partially encapsulate the cables
within each saddle. In order to keep the cables off the
ground, the cable hangers can be attached to a support wire.
A hanging mechanism 1s arranged at the proximal end of the
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6

support member and designed attach the cable hanger to the
support wire. In some implementations, the hanging mecha-
nism can be a deformable hook, which 1s crimped around the
support wire. Additionally, the hanging mechamism can be
oflset on the support member 1n order to aid 1n balance of the
cable hanger when loaded with cables.

The cable hanger can have various implementations
which are used to support a plurality of cables. Implemen-
tations of the cables hanger disclosed herein can include a
support member, saddles, and a hanging mechanism to
support the cable hanger on a support wire.

A cable hanger can include cable saddles that vary 1n size,
such that each of the cable saddles can be configured to
support one or more cables or wires. FIGS. 1-2 illustrate an
exemplary implementation of a cable hanger 100. The cable
hanger 100 includes a hook 102, a center support member
104, and a plurality of cable saddles. The cable hanger 100
1s configured to support wires or wires running along the
length of a solar array, with multiple cable hangers being
used. The cable hanger 100 can be attached to a support wire
running parallel to the power cables and/or signal wires.

In an exemplary implementation, the cable hanger 100
can be manufactured as one single piece. The cable hanger
100 can be manufactured by an extrusion process and then
can be cut to the desired width. In an exemplary implemen-
tation, the extruded thickness of the cable hanger 100 can be
within a range of 0.375-1.5 inches, and preferably within a
range of 0.375 inches-1.00 inches. During manufacturing,
the cable hanger 100 can be orniented such that the burrs
produced from the cutting process are facing away from the
surtaces that will be 1n direct contact with cables or wires 1n
order to prevent damage to cables 1n contact with the cable
hanger 100. The cable hanger 100 can be manufactured from
material such as 6063-T5 Aluminum. However, various
other materials can be used to form the cable hanger 100,
and should be appreciated, such as steel or plastic.

In order to support wires, the cable hanger 100 1s attached
to a support wire by the hook 102. The hook 102 1s arranged
on the proximal end 104p of the center support member 104
such that a majority of the cable hanger 100 1s arranged
below the support wire. As shown in FIG. 1B, the opening
of the hook 102 can be wider than the upper radius of the
hook 102. This can allow the support wire to suthiciently sit
in the upper radius of the hook 102. As stated previously, the
cable hanger 100 can be made from a deformable matenal,
such as aluminum. The wider opening of the hook 102 can
provide additional leverage onto the support wire when the
hook 102 1s crimped to the support wire. The crimping of the
hook 102 will secure the cable hanger 100 to the support
wire and prevent the cable hanger from being dislodged
from the support wire.

Due to the design of the cable hanger 100, with the
center-oi-gravity being arranged below the hook 102, the
cable hanger 100 includes an offset leg 108 connected to the
hook 102 by a hook support leg 107. The ofiset leg 108 can
be connected to the center support member 104. The oflset
leg 108 can be angled relative to the hook support leg 107,
such that the upper radius of the hook 102 (where the
support wire 1s 1nstalled), can be located at the vertical
centerline of the center support member 104. This oflset 1n
the hook 102 can position the center-of-gravity of the cable
hanger 100 directly below the support wire, and can prevent
the cable hanger 100 from rotating once installed onto the
support wire.

In order to properly support wires and cables, the cable
hanger 100 includes a plurality of cable saddles of different
shapes and sizes. In the illustrated implementation, the cable
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hanger 100 1includes a small cable saddle 110, a large cable
saddle 112, and a large cable saddle 114. The small cable
saddle 110 can be arranged on the center support member
104 proximally to the saddles 112, 114. The saddles 112, 114
can be arranged on the distal end 1044 of the center support
member 104. The arrangement of the saddles 112, 114 at the
distal end 1044 can help stabilize the cable hanger 100 by
lowering the center of gravity below the hook 102.

Each of the cable saddles 110, 112, 114 can vary 1n size,
such that each of the cable saddles can be configured to
support one or more cables or wires. The saddle 110 1s
formed from extension 110q, extending perpendicular from
the center support member 104, and extension 1105, extend-
ing at an angle greater than 90° from the extension 110a,
such as 125°. The extension 1105 can also include a curved
end 111 arranged at the end of the extension 11056. The
curved end 111 can help aid 1 keeping cables or wires
arranged within the saddle 110 from becoming dislodged. In
an exemplary implementation, the saddle 110 can be con-
figured to support wires or wires, such as the power cables
to power one or more tracker motors of a solar array.

In addition to the saddle 110, the cable hanger 100
includes larger saddles 112, 114. Simailar to the saddle 110,
the saddle 112 i1s formed from extension 112a, extending
perpendicular from the center support member 104, and
extension 1125, extending at an angle greater than 90° from
the extension 112a, such as 125°. The extension 1124 can
also include a curved end 113 arranged at the end of the
extension 11256. Additionally, the saddle 114 1s formed from
extension 114q, extending perpendicular from the center
support member 104, and extension 1145, extending at an
angle greater than 90° from the extension 114a, such as
125°. The extension 1145 can also include a curved end 1135
arranged at the end of the extension 1145. The design of the
saddles 112, 114 creates a channel for cables and wires to be
arranged within. The curved ends 113, 115 can help aid 1n
keeping cables arranged within the saddles from becoming,
dislodged. The saddles 112, 114 can be configured to support
wires or wires, such as the Direct Current (DC) positive
power cables or DC negative power cables.

The cable hanger 100 can be configured to hold more or
less wires depending on the requirements of a deployed
usage. For example, the cable saddles may be increased or
decreased 1n size. Additionally, the location of the cable
saddles with respect to the hook 102 may be modified, and
the location of the cable saddles with respect to each other
may be modified. The cable saddles can be spaced apart to
maintain separation between various cables and wires being,
supported 1in the cable hanger 100. This spacing also allows
for easy maintenance and serviceability of the cables. The
spacing can also comply with the spacing requirements of
the National FElectrical Code (NEC), such as NEC300.3(C)
(2), which states that conductors over 1000 volts should not
occupy the same saddle as conductors under 1000 volts.

As shown 1n FIGS. 2A-2B, multiple cable hangers 100
can be secured to a support wire 10. The support wire 10 can
be secured to stand-alone, dedicated structure piles, used to
suspend the support wire off of the ground, or a steel
structure commonly find on a solar power plant, such a as
trackers, or fixed-tilt structure 12, using clamps 14 secured
to the trackers 12. Trackers 12 can be configured to support
one or more solar panels to support the support wire 10 1n
order to suspend the cable hangers 100 off of the ground.
The cable hangers 100 can be spaced at a distance along the
support wire 10 that 1s adequate to support cables 16 and
wires 18 arranged within the saddles of the cable hanger
100. In an exemplary implementation, the cable hangers 100
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can be installed on the support wire 10 at spaced intervals.
As depicted 1n FIG. 2B, the support wire 10 1s arranged
within the opening of the hook 102, and the hook 102 of
cach cable hanger 100 1s then crimped to the support wire 10
in order to secure the cable hangers 100 1n place along the
support wire 10. In an exemplary implementation, the sup-
port wire 10 can be a braided steel cable having a 0.25 inch
diameter. The crimping of the hook 102 to the support wire
10 can serve to bond the cable hanger 100 to the support wire
10 by maintaining a desired surface area of the hanger 100
in contact with a desired surface area of the support wire 10.
This can also serve to prevent the cable hanger 100 from
sliding or rotating on the support wire 10. Thus, the cable
hanger 100 1s secured to the support wire 10 by positive
mechanical means (e.g., a fastened component cannot work
loose from vibrations) and meets all of the bonding require-
ments of a UL2703 standard. This can serve to prevent the
surface contact area between the cable hanger 100 and
support wire 10 from being reduced.

Once the cable hangers 100 are attached to the support
wire 10, cables 16 or wires 18 can be placed into the cable
saddles 110, 112, 114 of the cable hangers 100 1n order to
support the cables or wires while also positioning the cables
16 and wires 18 a distance away from the support wire 10.
In the illustrated implementation, the wires 18, which can
have a smaller diameter than the cables 16, are arranged
within the saddle 110. The cables 16 are arranged within the
larger saddles 112, 114. As shown, multiple cables 16 and/or
wires 18 can be arranged 1n each saddle 110, 112, 114. In an
exemplary implementation, the cables 16 can have a diam-
cter within the range of 0.5-1.5 inches, and the wires 18 can
have a diameter within the range of 0.25-0.5 inches. As
mentioned previously, the hook 102 1s oflset from the center
support member 104 by the ofiset leg 108. While loaded, the
cable hanger 100 will have a center-of-gravity which can be
vertically aligned with the support wire 10 1 order to
prevent rotation of the cable hanger 100 on the support wire
10.

Even though only three saddles are depicted 1n the imple-
mentation illustrated in FIGS. 1A-2B, the number of cable
saddles may increase or decrease depending on the opera-
tional requirements of the cable hanger. Various exemplary
implementations of cable hangers having different amounts,
sizes, and shapes of saddles will be described in detail
below.

FIGS. 3A-3C depict substantially similar cable hangers
having different amounts of saddles. Cable hanger 200,
illustrated 1n FIG. 3A, includes a hook 202 (illustrated 1n the
crimped position), a center support member 204, a hook
support leg 207, and an offset leg 208, similar to cable
hanger 100. Additionally, cable hanger 200 includes saddles
210, 211, 212, and 214. Saddles 210 and 211 are arranged on
opposite sides of the center support member 204 and proxi-
mal to the saddles 212, 214. Saddles 210, 211 are formed
from extensions 210a, 2105, 211a, 2115H, respectively, and
are configured to support wires 18. In an exemplary imple-
mentation, the extensions 210a, 211a extend perpendicular
from the center support member 204, with the extensions
2106, 2115 extending at an angle from the extensions 210a,
211a. Additionally, saddles 212 and 214 are arranged distal
to the saddles 210, 211, and are formed from extensions
212a, 21256, 214a, 2145, similar to the saddles 112, 114. The
extensions 212a, 214a extend perpendicular from the center
support member 204, with the extensions 2125, 214bH
extending at an angle from the extensions 212a, 2145. The
saddles 212, 214 are configured to support cables 16. In
addition to having an oflset hook 102, such as cable hanger




US 12,074,417 B2

9

100, the cable hanger 200 includes the secondary wire
saddle 211, arranged opposite the saddle 210, and two levels
cach of saddles 212 and saddles 214 vertically aligned with
one another. In this exemplary implementation, multiple
levels of cables 16 can be supported by the cable hanger 200.

Similar to the cable hanger 200, cable hangers 200" and

200", depicted 1n FIGS. 3B-3C, respectively, include sub-
stantially 1dentical components. Similar to the cable hanger
200, the cable hanger 200" includes a hook 202 having a first

section a first section 202a connected to the hook support leg
207, and a second section 20254 connected to the first section
202a. During a crimping procedure as described in para-
graph, the first section 202qa 1s deformable such that at least
a portion of the second section 2025 1s configured to move
closer to the hook support leg 207 as the first section 202qa

1s deformed about a support wire. However, the cable hanger
200" includes three levels of saddles 212, 214, and cable

hanger 200" includes four levels of saddles 212, 214. By

including multiple levels of saddles, the cable hangers are
able to support more cables 16 while keeping the cables
organized within the cable hangers. Even though only a
maximum of four saddle levels 1s depicted, the maximum
amount of levels of saddles available on a single cable
hanger can be a greater amount of saddle levels than four
levels.

In addition to having additional saddles on a single cable
hanger, the saddles can also be different shapes. FIG. 3D
depicts an exemplary implementation of a cable hanger 300.
Similar to cable hangers 200, 200', 200", the cable hanger
300 includes a hook 302, a center support member 304, a
hook support leg 307, and an offset leg 308. Additionally,
cable hanger 300 includes saddles 310, 311, 312, and 314.
Unlike the cable hangers 200, 200', 200", the saddles 310,
311 are substantially the same size as the saddles 312, 314.
Additionally, the saddles 310, 311 are formed from exten-
sions 310q, 31054, 311a, 3115, with the extensions 310a,
311a extending perpendicular from the center support mem-
ber 304 to a length large enough to keep the wires 18
arranged within the saddles 310, 311 aligned with one
another perpendicular to the center support member 304.
Additionally, the saddles 312, 314 are formed from exten-
sions 312a, 31256, 314a, 3145, with the extensions 312a,
314a extending perpendicular from the center support mem-
ber 304 to a length large enough to keep the cables 16
arranged within the saddles 312, 314 aligned with one
another perpendicular to the center support member 304.

In addition to saddles having extensions of diflerent
lengths, the extensions can also be curved in certain 1mple-
mentations. FIG. 4 depicts a cable hanger 400 having a hook
402, a center support member 404, a hook support leg 407,
and an offset leg 408, similar to the cable hanger 100. The
cable hanger 400 also includes saddles 410, 412, 414, 416
arranged on the center support member 404. The saddle 410
1s formed from extensions 410a, 4105, and a slanted end
411, where the extension 410a 1s perpendicular to the center
support member 404, and the extension 4105 1s parallel to
the center support member 404. Unlike the saddle 410, the
saddles 412, 414, 416 arc formed from a single curved
extension. The saddle 412 includes a curved extension 413,
the saddle 414 includes a curved extension 415, and the
saddle 416 includes a curved extension 417. The curved
extensions forming the saddles can reduce the surface area
of the saddles, which would allow for less material to be
used in the manufacturing of the cable hanger 400, while
also keeping a similar volume within each saddle to support
cables 16 and/or wires 18.
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As stated previously, the saddles of a cable hanger can be
different shapes. FIG. § depicts a cable hanger 500 having
different shaped saddles. Similar to the cable hanger 100, the
cable hanger 500 includes a hook 502, a center support
member 504, a hook support leg 507, and an oflset leg 508.
The cable hanger 500 also includes saddles 510, 512, 514,
with each saddle being a different shape. In an exemplary
implementation, the saddle 510 i1s formed from extensions
510qa, 5105, and a slanted end 511, where the extension 510a
1s perpendicular to the center support member 504, and the
extension 51056 1s parallel to the center support member 504.
The saddle 510 may be configured to only support a single
cable 16 or wire 18. Similar to the saddle 510, the saddle 514
1s formed from extensions 514q, 5145, and a slanted end
515, where the extension 514aq 1s perpendicular to the center
support member 504, and the extension 5145 1s parallel to
the center support member 504. In addition to the saddles
510, 514, the saddle 512 1s arranged on the center support
member 504 opposite the saddle 514. The saddle 512 1s
configured to support cables 16 and wires 18, while also
oflsetting the weight of the cables 16 arranged within the
saddle 514. In order to oflset the weight to prevent rotation
of the cable hanger 500, the saddle 512 includes extensions
512a, 5125, 512¢, 5124, and a slanted end 513. The saddle
513 1s oflset perpendicular from the center support member
504 by the extension 512a, with the extension 51256, 512c,
and 5124 forming the channel of the saddle 512 for the
cables 16 to be arranged therein. The overall design of the
cable hanger 500 1s able to remain balanced while also
having a majority of cables 16 on a single side of the cable
hanger 500, in addition, the design allows for separating
different cable/wire types for various cable spacing require-
ments.

Even though some exemplary implementations of cable
hangers can include additional saddles, it may be advanta-
geous to have cable hangers which can be connected to one
another 1n order to increase the cable hanger system’s
capacity, which allows for additional cables/wires to be
installed (in some cases, months or years) after the original
cable hanger was 1installed, this may be advantageous for
some 1nstallation or maintenance methodologies. FIG. 6
illustrates an exemplary implementation of cable hangers
600 which can be attached to one another. The cable hangers
600 are similar to the cable hanger 200, where the cable
hangers 600 each include a hook 602, a center support
member 604, a hook support leg 607, an offset leg 608, and
saddles 610, 611, 612, 614. In addition to these components,
the cable hangers 600 also include an attachment mechanism
in the form of a loop 616. The loop 616 i1s arranged on the
distal end of the cable hanger and i1s configured to allow
another cable hanger to attach to the cable hanger 600. By
attaching the cable hanger 600 together, the carrying capac-
ity of the cable hangers can be increased to any amount by
attaching more cable hangers 600 to one another. Due to the
design, the cable hangers 600 are vertically aligned 1n order
to keep balanced to prevent rotation. Additionally, the most
proximally arranged cable hanger 600 1s configured to be
secured to a support wire by crimping the hook 602 on the
support wire. The additional cable hangers 600 can also
crimp their respective hooks 602 to the loop 616 of a
proximally arranged cable hanger.

FIG. 7 1llustrates another exemplary implementation of a
cable hanger 700 which can include additions 720 secured to
the cable hanger 700. The cable hanger 700 1s similar to the
cable hanger 200", where the cable hanger 700 1ncludes a
hook 702, a center support member 704, a hook support leg
707, an ofiset leg 708, and saddles 710, 711, 712, 714. In
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addition to these components, the cable hanger 700 also
include an addition 720. The addition 720 includes an
attachment flange 722 arranged on the proximal end of a
center support leg 724, forming a “I”” shape with the center
support leg 724. The addition 720 also includes saddles 726
and 728 arranged at the distal end of and on opposite sides
of the center support leg 724. The saddle 726 1s formed from
extensions 726a, 7265, and the saddle 728 1s formed from
extensions 728a, 72854. In order to secure the addition 720 to
the cable hanger 700, the attachment flange 722 abuts the
extensions 712a, 7126 of the cable hanger 700, and clips
730, 732 can be arranged to secure the cable hanger 700 to
the addition 720. The clips 730, 732 can be slid onto the
cable hanger 700 and addition 720 in opposite directions,
and can be removable so that the cable hanger 700 can add
or remove additions 720 as needed. By attaching the cable
hanger 700 to the addition 720, the carrying capacity of the
cable hanger 700 can be increased to any amount by
attaching more additions 720 to one another. Due to the
design, the cable hanger 700 and the addition 720 are
vertically aligned in order to keep the assembly balanced to
prevent rotation. In an exemplary implementation, more
than one addition 720 can be secured to the cable hanger
700. The most proximal addition 720 1s attached to the cable
hanger 700, with each additional addition 720 being
attached to the adjacent addition 720. For example, the
attachment flange 722 of an addition 720 can abut the
extensions 726a, 728a of a proximally arranged addition
720, with additional clips 730, 732 securing the proximally
arranged addition 720 to the distally arranged addition 720.
This process can be repeated 1n order to add additional
saddles to the assembly.

FIG. 8 illustrates another exemplary implementation of a
cable hanger 800 which can include additions 820 secured to
the cable hanger 800. The cable hanger 800 1s similar to the
cable hanger 700, where the cable hanger 800 includes a
hook 802, a center support member 804, a hook support leg
807, an ofiset leg 808, and saddles 810, 811, 812, 814. In
addition to these components, the cable hanger 800 also
includes an addition 820. The addition 820 includes an
attachment flange 822 arranged on the proximal end of a
center support leg 825, and includes extensions 823a, 824a.
Arranged on the end of each extension 823a, 824a 1s a tab
8235, 8245 which can flex and deform 1n order to secure the
addition 820 to the cable hanger 800. Siumilar to the addition
720, the addition 820 also includes saddles 826 and 828
arranged at the distal end of and on opposite sides of the

center support leg 824. The saddle 826 1s formed from
extensions 8264, 8265, and the saddle 828 1s formed from

extensions 828a, 8285.

The extensions 823a, 824a are substantially similar in
shape to the extensions 81256, 8145 of the saddles 812, 814
of the cable hanger 800, such that when the attachment
flange 822 abuts the extension 812a, 8144, and the exten-
sions 823a, 824a abut the extensions 8125, 8145, the tabs
823b, 824b will extend over the edges of the extensions
812b, 814b, securing the addition 820 to the cable hanger
800. The additions 820 can be removable so that the cable
hanger 800 can add or remove additions 820 as needed. By
attaching the cable hanger 800 to the addition 820, the
carrying capacity of the cable hanger 800 can be increased
to any amount by attaching more additions 820 to one
another. Due to the design, the cable hanger 800 and the
addition 820 are vertically aligned in order to keep the
assembly balanced to prevent rotation. In an exemplary
implementation, more than one addition 820 can be secured
to the cable hanger 800. The most proximal addition 820 can
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be attached to the cable hanger 800, with each additional
addition 820 being attached to the adjacent addition 820. For
example, the attachment flange 822 of an addition 820 can
abut the extensions 826a, 828a of a proximally arranged
addition 820, with the tabs 8235, 82456 securing the proxi-
mally arranged addition 820 to the distally arranged addition
820. This process can be repeated 1n order to add additional
saddles to the assembly.

FIG. 9 1llustrates another exemplary implementation of a
cable hanger 900 which can include additions 920 secured to
the cable hanger 900. The cable hanger 900 1s similar to the
cable hanger 700, where the cable hanger 900 includes a
hook 902, a center support member 904, a hook support leg
907, an offset leg 908, and saddles 910, 911, 912, 914. In
addition to these components, the cable hanger 900 also
includes attachment flanges 916a, 9165 extending perpen-
dicular from the center support member 904 at the distal end
of the center support member 904. The attachment flanges
916a, 9160 can include apertures therein for securing the
cable hanger 900 to an addition 920.

The addition 920 includes a center support leg 917,
saddles 926, 928, proximal attachment flanges 919a, 9195,
and distal attachment flanges 930a, 9305. The saddle 926 1s
formed from extensions 926a, 9265, and the saddle 928 1s
formed from extensions 928a, 928b5. The proximal attach-
ment flanges 919a, 91956 are arranged on the proximal end
of the center support leg 917, with the distal attachment
flanges 930a, 93056 arranged on the distal end of the center
support leg 917. The attachment flanges 919a, 91956, 9304,
930b6 each include an aperture arranged therein and are
configured to align such that bolts 932 can be arranged
within the apertures and secured within nuts 934. The most
proximal addition 920 1s attached to the cable hanger by
passing a bolt 932 through the apertures of the attachment
flanges 916a, 9165 of the cable hanger 900 and the apertures
of the attachment flanges 919a, 91956 of the addition 920.

The additions 920 can be removable so that the cable
hanger 900 can add or remove additions 920 as needed. By
attaching the cable hanger 900 to the addition 920, the
carrying capacity of the cable hanger 900 can be increased
to any amount by attaching more additions 920 to one
another. Due to the design, the cable hanger 900 and the
additions 920 are vertically aligned in order to keep the
assembly balanced to prevent rotation. In an exemplary
implementation, more than one addition 920 can be secured
to the cable hanger 900. As stated above, the most proximal
addition 920 can be attached to the cable hanger 900, with
cach additional addition 920 being attached to the adjacent
addition 920. For example, the attachment tlanges 919a,
919H of an addition 920 can abut the attachment flanges
9304, 9305 of a proximally arranged addition 920, with bolts
932 passing through the apertures in order to secure the
proximally arranged addition 920 to the distally arranged
addition 920.

FIG. 10 illustrates another exemplary implementation of
a cable hanger 1000 which can include additions 1020
secured to the cable hanger 1000. The cable hanger 1000 1s
similar to the cable hanger 700, where the cable hanger 1000
includes a hook 1002, a center support member 1004, a hook
support leg 1007, an ofiset leg 1008, and saddles 1010, 1011,
1012, 1014. In addition to these components, the cable
hanger 1000 also includes attachment flanges 1016 extend-
ing distally from the center support member 1004 at the
distal end of the center support member 1004.

The addition 1020 1s sumilar to the cable hanger 1000 and
includes a center support leg 1024 and saddles 1026, 1028.
The saddle 1026 1s formed from extensions 1026a, 10265,
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and the saddle 1028 1s formed from extensions 1028a,
10285. The addition also include a proximal attachment
flange 1022 arranged on the proximal end of the center
support leg 1024, and a distal attachment flange 1030
arranged on the distal end of the center support leg 1024.
The attachment flanges 1022, 1030 extend from the center
support leg 1024 and are configured to secure the addition
1020 to a cable hanger 1000, or an addition 1020 to another
addition.

In order to secure an addition 1020 to a cable hanger 1000,
the attachment flanges 1016 and 1022 are aligned such that
the flanges overlap 1n the vertical direction. A screw 1032 1s
driven through the attachment flanges 1016, 1022 in order to
secure the cable hanger 1000 to the addition 1020. Addi-
tionally, another addition 1020 can be secured to the addition
1020 by driving a screw 1032 through the aligned attach-
ment flange 1022 of a proximally arranged addition 1020
with an attachment flange 1030 of a distally arranged
addition 1020.

FIG. 11 illustrates another exemplary implementation of
a cable hanger 1100 which can include additions 1120
secured to the cable hanger 1100. The cable hanger 1100 1s
similar to the cable hanger 700, and the addition 1120 1s
similar to the addition 720. The cable hanger 1100 includes
a hook 1102, a center support member 1104, a hook support
leg 1107, an oflset leg 1108, and saddles 1110, 1111, 1112,
1114. The addition 1120 includes an attachment flange 1122
arranged on the proximal end of a center support leg 1124,
forming a “T”” shape with the center support leg 1124. The
addition 1120 also includes saddles 1126 and 1128 arranged
at the distal end of and on opposite sides of the center

support leg 1124. The saddle 1126 1s formed from extensions
1126a, 11265, and the saddle 1128 1s formed from exten-

sions 1128a, 11285. In order to secure the addition 1120 to
the cable hanger 1100, the attachment tlange 1122 abuts the
extensions 1112a, 1114a of the cable hanger 1100, with an
adhesive 1123 arranged between therebetween. In an exem-
plary implementation, the adhesive can be an adhesive tape,
epoxy, or welded matenial.

In an exemplary implementation, more than one addition
1120 can be secured to the cable hanger 1100. The most
proximal addition 1120 can be attached to the cable hanger
1100, with each additional addition 1120 being attached to
the adjacent addition 1120 using the adhesive 1123. For
example, the attachment flange 1122 of an addition 1120 can
abut the extensions 11264, 1128a of a proximally arranged
addition 1120, with adhesive 1123 arranged therebetween.

FIG. 12 1illustrates another exemplary implementation of
a cable hanger 1200 which can include additions 1220
secured to the cable hanger 1200. The cable hanger 1200 1s
similar to the cable hanger 1200, and the addition 1220 1s
similar to the addition 820. The cable hanger 1200 1ncludes
a hook 1202, a center support member 1204, a hook support
leg 1207, an ofiset leg 1208, and saddles 1210, 1211, 1212,
1214. Similar to the addition 820, the addition 1220 includes
saddles 1226 and 1228 arranged at the distal end of and on
opposite sides of the center support leg 1224. The saddle
1226 1s formed from extensions 1226aq, 12265, and the
saddle 1228 1s formed from extensions 1228a, 122854.

The addition 1220 also includes an attachment flange
1222 arranged on the proximal end of a center support leg
1224, and includes extensions 1223a, 1224a. Arranged on
the end of each extension 1223a, 1224a 1s a deformable tab
12235, 12245 which can deform in order to secure the
addition 1220 to the cable hanger 1200. The deformable tabs
12235, 12245H are similar to the hook 1202, and are crimped

in a similar procedure to secure the addition 1220 to the
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cable hanger 1200. The extensions 1223a, 1224a are sub-
stantially similar 1n shape to the extensions 12125, 12145 of
the saddles 1212, 1214 of the cable hanger 1200, such that
when the attachment flange 1222 abuts the extensions
1212a, 1214a, and the extensions 1223a, 1224a abut the
extensions 12125, 12145b, the tabs 12235, 12245 can be
crimped over the edges of the extensions 12125, 12145,
securing the addition 1220 to the cable hanger 1200. In an
exemplary implementation, more than one addition 1220
can be secured to the cable hanger 1200. The most proximal
addition 1220 can be attached to the cable hanger 1200, with
cach additional addition 1220 being attached to the adjacent
addition 1220. For example, the attachment flange 1222 of
an addition 1220 can abut the extensions 1226a, 1228a of a
proximally arranged addition 1220, with the tabs 12235,
12245 securing the proximally arranged addition 1220 to the
distally arranged addition 1220.

As stated previously, cable hangers can include exten-
sions which are secured to the cable hanger already having
multiple saddles. Additionally, a cable hanger can be formed
from a hook portion and multiple saddles secured to the
hook portion. FIG. 13A illustrates another exemplary imple-
mentation of a cable hanger 1300 including a hook portion
1302 and additions 1304. When assembled, the cable hanger
1300 1s similar to the cable hanger 200, having a hook
securing the cable hanger to a support wire and saddles for
supporting cables. The addition 1304 1s similar to the
addition 1220. The design of the cable hanger 1300 can
allow for individual saddles to be added to the cable hanger
to ensure there are no empty saddles on the cable hanger
1300 while 1n use.

The addition 1320 also includes an attachment flange
1326 arranged on the distal end of a center support leg 131,
where the attachment tlange 1326 1s substantially 1dentical
to the flange 1312 of the hook portion 1302. In an exemplary
implementation, more than one addition 1304 can be
secured to the cable hanger 1300. The most proximal
addition 1304 can be attached to the hook portion 1302, with
cach additional addition 1304 being attached to the adjacent
addition 1304. For example, the attachment flange 1326 of
an addition 1304 can slide mto the gap formed between the
tabs 1322a, 13225 of a proximally arranged addition 1304.
The tabs can be deformed to secure the flange 1326 within
the gap between the tabs 1322a, 13225, thereby securing the
proximally arranged addition 1304 to the distally arranged
addition 1304.

FIG. 13B illustrates the addition 1304 being used with a
cable hanger 1350, which already include saddles. The cable
hanger 1350 1s similar to the cable hanger 100, and includes
a hook 1352, a center support member 1354, a hook support
leg 1357, an oflset leg 1358, saddles 1360, 1362, 1364, and
an attachment portion 1366 having a flange 1368. The
attachment portion 1366 1s identical to the attachment por-
tion 1324, and the flange 1368 i1s arranged within the tabs
1322a, 13225 of the addition 1304, which can be deformed
around the flange 1368 in order to secure the addition 1304
to the cable hanger 1350.

Even though some exemplary implementations of cable
hangers can include additional saddles, it may be advanta-
geous to have cable hangers which can be connected to one
another 1n order to increase the cable hanger system’s
capacity. FIG. 14 illustrates another exemplary implemen-
tation of a cable hanger 1400 which can include additions
1420 secured to the cable hanger 1400. The cable hanger
1400 1s similar to the cable hanger 600, where the cable
hanger 1400 includes a hook 1402, a center support member
1404, a hook support leg 1407, an oflset leg 1408, and
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saddles 1410, 1411, 1412, 1414. In addition to these com-
ponents, the cable hanger 1400 also includes an attachment
flange 1416 extending distally from the center support
member 1404 at the distal end of the center support member
1404. The attachment flange 1416 can include a slot (not

shown) therein for securing the cable hanger 1400 to an

addition 1420.

The addition 1420 includes a center support leg 1424 and
saddles 1426, 1428. Additionally, the center support leg
1424 includes a proximal slot 1430 and a distal slot 1432
arranged therein. The slots 1430, 1432 are configured to
align with the slots of the attachment flange 1416 and/or the

slots 1430, 1432 of adjacent additions 1420 such that bolts

1450 can be arranged within the slots and secured with nuts
1452. The most proximal addition 1420 1s attached to the
cable hanger 1400 by passing a bolt 1450 through the slot of
the attachment flange 1416 of the cable hanger 1400 and the
proximal slot 1430 of the addition 1420. Additionally, the
distal slot 1432 of an addition 1420 can align with the
proximal slot 1430 of a proximally arranged addition 1420,
with a bolt 1450 passing through the aligned slots 1430,
1432 in order to secure the proximally arranged addition
1420 to the distally arranged addition 1420. By having slots
1430, 1432 arranged vertically on the center support leg
1424, the depth of each saddle 1426, 1428 can be adjusted
by sliding the addition 1420 relative to the cable hanger
1400 and/or an adjacent addition 1420.

As stated previously, multiple exemplary implementa-
tions of cable hangers can include attachment mechanisms
in order to secure multiple cable hangers or additions 1n
vertically alignment on a support wire. However, some
exemplary implementations can include multiple vertically
aligned cable hangers, which each secure to the support wire
separately to avoid additional strain on a single hook of a
cable hanger. FIGS. 15A-15B 1illustrate a cable hanger
system including spacer hangers 1500 1n order to vertically
align cable hangers 200 on a support wire 10. The spacer
hanger 1500 includes a hook 1502, a center support leg
1504, a hook support leg 1507, an oflset leg 1508, and an
attachment loop 1510. The attachment loop 1510 1s arranged
at the distal end of the center support leg, and 1s similar to
the loop 616 of the cable hanger 600. The spacer hanger
1500 can be formed from the same material as the cable
hangers, such as extruded aluminum. As shown 1n FIG. 15B,
the spacer hangers 1500 can be used to secure cable hangers
200 axially offset from cable hangers 200 attached directly
to the support wire 10, while also keeping the cable hanger
200 vertically aligned. The hook 1502 1s similar to the hook
202, where the hook 1502 1s arranged on the support wire 10
and then crimped closed. Additionally, the hook 202 of a
cable hanger 200 1s passed through the loop 1510 and then
crimped closed to secure the cable hanger 200 to the spacer
hanger 1500. This arrangement can increase the carrying
capacity of a cable hanging system without placing addi-
tional strain on single hooks 202 of cable hangers 200,
which can be support multiple cable hangers or additions.

FIGS. 16 A-16B illustrate a similar cable hanger system as
depicted i FIGS. 15A-15B. Instead of a spacer hanger, the
system depicted 1 FIGS. 16A-16B utilizes a spacer cable
1600. The spacer cable 1600 includes a proximal looped end
1602, a center section 1604, and a distal looped end 1606.
The proximal looped end 1602 1s attached to the support
wire 10, with a cable hanger 200 secured to the distal looped
end 1606. As stated above, this arrangement reduces strain
on a hook 202 of a cable hanger 200 while also increasing
the carrying capacity of the system.
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In addition to the exemplary implementations of cable
hangers previously described, a cable hanger can include
cable saddles on a single side of the cable hanger while still
remaining balanced. FIGS. 17A-17B illustrate an implemen-
tation of a cable hanger 1700. The cable hanger 1700
includes a hook 1702, a center support member 1704, and a
plurality of cable saddles. The cable hanger 1700 can be
attached to a support wire running parallel to the power
cables and/or signal wires. In an exemplary implementation,
the cable hanger 1700 can be manufactured as one single
piece by an extrusion process, similar to the cable hanger
100.

In order to support wires, the cable hanger 100 1s attached
to a support wire by the hook 102. The hook 1702 1s
arranged on the proximal end of the center support member
1704 such that a majority of the cable hanger 1700 1s
arranged below the support wire. As with the cable hanger
100, the cable hanger 1700 includes an offset leg 1708
connected to the hook 1702 by a hook support leg 1707, 1n
order to keep the cable hanger 1700 balanced when loaded
with cables and wires. As compared to the ofiset leg 108, the
oflset leg 1708 can be arranged at a greater angle relative to
the hook support leg 1707 since the saddles of the cable
hanger 1700 are arranged on a single side of the cable
hanger.

In order to properly support wires and wires, the cable
hanger 1700 includes a plurality of cable saddles of different
shapes and sizes. In the 1llustrated implementation, the cable
hanger 1700 i1ncludes a small cable saddle 1710, a large
cable saddle 1712, and a large cable saddle 1714. The small
cable saddle can be arranged on the center support member
1704 proximally to the saddles 1712, 1714. The saddles
1712, 1714 can be arranged on center support member 1704,
with the saddle 1712 arranged proximal to the saddle 1714,
which 1s arranged on the distal end of the center support
member 1704.

The saddle 1710 1s formed from extension 1710a, extend-
ing perpendicular from the center support member 104, and
extension 17105, extending at an angle from the extensions
1710a. The extension 17105 can also include a curved end
1711 arranged at the end of the extension 17105, Similar to
the saddle 1700, the saddle 1712 1s formed from extension
1712a, extending perpendicular from the center support
member 1704, and extension 17125, extending at an angle
from the extension 1712a. The extension 17126 can also
include a curved end 1713 arranged at the end of the
extension 17125. Additionally, the saddle 1714 i1s formed
from extension 1714q, extending perpendicular from the
center support member 1704, and extension 17145, extend-
ing at an angle from the extensions 1714a. The extension
1714b can also include a curved end 1715 arranged at the
end of the extension 17145.

Similar to the cable hanger 100, the cable hanger 1700 can
be secured to a support wire 10 by the hook 1702. Addi-
tionally, the cable hanger 1700 can be secured to a tracker,
or support pile, 12 using a screw 1720, as shown 1n FIG.
18A. In an exemplary implementation, the hook 1702 and
the hook support leg 1707 can each include an aperture
arranged therein to allow the screw 1720 to pass through the
cable hanger 1700. The screw 1720 can be passed through
the apertures, and screwed into the tracker 12, securing the
cable hanger 1700 to the tracker 12. The action of torquing
the screw 1720 can crimp the hanger 1700 on the support
wire 10, creating the needed clamping force to grip onto the
support wire 10, and not allowing the support wire 10 to slip
out of the hanger hook 1702. In this exemplary implemen-
tation, the support wire 10 can be optional since the cable
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hanger 1700 1s secured to the tracker 12. Additionally, the
cable hanger can serve as a bonding path to the support wire,
and further to a structural member, such as a tracker,
supporting the support wire.

A removable securement means can also be used to secure
the cable hanger 1700 to a tracker 12. As shown 1n FIG. 18B,
a U-bolt 1722 can be used 1n place of a screw. The U-bolt
1722 can be arranged to abut the hook support leg 1707. The
U-bolt 1722 can be tightened to the tracker 12 using a plate
1724 to provide a compression of the tracker 12 on both
sides, while nuts 1726 are threaded onto the U-bolt 1722 and
tightened. In this exemplary implementation, the tightening,
of the U-bolt 1722 can cause the crimping of the hook 1702
onto the support wire 10. Additionally, the support wire 10
can be optional since the cable hanger 1700 1s secured to the
tracker 12.

Similar to the exemplary implementations of the cable
hangers having multiple saddles, cable hangers with saddles
arranged on a single side of the cable hanger can also include
additional saddles. In addition to carrying cables, a single-
sided cable hanger can be configured to act as a grounding
lug and/or a post attachment device. FIG. 19A illustrates a
cable hanger 1800 having a hook 1802, a center support
member 1804, a hook support leg 1807, an offset leg 1808,
and saddles 1810, 1812. Additionally, a hook 1816 can be
arranged on the cable hanger 1800 to further secure the cable
hanger 1800 to grounding cable 11. While attached to the
grounding cable 11, the cable hanger 1800 can act as a
grounding lug or grounding interface, meeting the require-
ments of the UL 467 standard. Similar to the cable hanger
1700, the saddles 1812 are formed from extension an 18124,
extending perpendicular from the center support member
1804, and an extension 18125, extending at an angle from
the extension 1812a. A hook support leg 1818 1s arranged at
the end of the extension 1812a, with a hook 1816 connected
to the hook support leg 1818. The hook 1816 1s similar to the
hook 1802, and i1s crimped around the cable 11 once
arranged within the gap of the hook 1816.

Instead of crimping the hook closed about a cable, various
types of securement means can be used to secure the cable
within the hook. FIG. 19B illustrates an exemplary imple-
mentation of a cable hanger 1900. The cable hanger 1900 1s
substantially similar to the cable hanger 1800, and includes
a center support member 1904, a saddle 1912 formed from
extensions 1912a, 19125, a hook 1916, and a hook support
leg 1918. However, mnstead of crimping the hook 1916 to
secure the cable 11, a set screw 1920 can be arranged within
a threaded hole 1n the side of the hook 1916. In this way, the
cable hanger can provide a positive mechanical attachment
to secure the cable hanger 1900 to the messenger cable 11,
without the need for crimping tools.

In some exemplary implementations, the cable hangers
are secured to a support wire which has already been secured
to the structures of the solar panels. However, in some
exemplary 1mplementations, the cable hangers can be
secured to a support wire prior to being attached to the Piles
or structures. FIGS. 20A-21B 1llustrate cable hanger systems
that include cable hangers secured to the support wire prior
to being installed on a solar panel support structure. FIGS.
20A-20B depict a cable hanger system 2000, where a
plurality of cable hangers 1800 are secured to a support wire
10. The support wire 10 can be wound around a spool 2002,
which can be easily transported to an installation site. The
support wire 10 can be unwound with the cable hangers
1800 attached, which saves on installation time since each
cable hanger 1800 can already been installed at a predeter-
mined space on the support wire. In an exemplary imple-
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mentation, the cable hangers 1800 can be attach to the
support wire 10 while the support wire 10 1s wound on the
spool 2002.

FIGS. 21 A-21B 1illustrate a similar cable hanging system
2100, where a plurality of cable hangers 1800 are secured to
a support wire 10 wound on a spool 2102. The system 2100
further includes spacer cables 1600 attached to the cable
hangers 1800. In the illustrated implementation, the spacer
cables 1600 attach the cable hangers 1800 to the support
wire 10, allowing the cable hangers 1800 to be aligned with
the winding direction of the support wire 10 on the spool
2102.

As stated previously, the hook of a cable hanger can be
crimped to the support wire to attach the cable hanger to the
support wire. FIG. 22A 1llustrates an exemplary implemen-
tation of the hook 102. As shown 1n FIG. 22A, the opening
of the hook 102 can be a distance D,, which 1s wider than
the upper radius 103 of the hook 102. This can allow the
messenger cable to sufliciently sit in the upper radius 103 of
the hook 102. In addition, the wider opening distance D, can
provide additional leverage onto the support wire When the
hook 102 1s crimped to the support wire. In an exemplary
implementation, an integrated locking-nub 105 can be
arranged adjacent to the upper radius 103. The locking-nub
105 requires the support wire 10 to squeeze through the
opening having a distance D, which 1s a smaller length than
the radius of the support wire 10. Due to this, friction 1s
created between the support wire 10 and the upper radius
103, which prevents the support wire from being dislodged
from the hook 102.

However, various types of securement device can be used
to attach the cable hanger to the support wire. FIG. 22B
illustrates an exemplary implementation of a cable hanger

2200. The cable hanger 2200 1s similar to the cable hanger

100, and 1ncludes a hook 2202 and a hook support leg 2207.
Instead of crimping the hook 2202, a set screw 2209 1is
arranged within a threaded hole 1n the side of the hook
support leg 2207. In this way, the cable hanger can provide
a positive mechanical attachment to secure the cable hanger
2200 to the support wire 10. After the support wire 10 is
arranged within the hook 2202, the set screw 2209 can be
tightened to abut the support wire 10, creating friction
between the support wire 10, the set screw 2209, and the
hook 2202. The friction between the components will pre-
vent rotation of the cable hanger 2200 on the support wire
10.

FIG. 22C illustrates another exemplary implementation of
a cable hanger havmg a different securement method. The
cable hanger 2220 i1s similar to the cable hanger 100, and
includes a hook support leg 2227, an oflset leg 2228, and a
center support member 2224. The cable hanger 2220 also
includes a securement loop 2222 in place of a hook. An
aperture 2225 1s formed by the securement loop 2222, with
the support wire 10 passing therethrough. To further secure
the support wire 10 to the cable hanger 2220, the securement
loop 2222 can be deformed to produce tabs 2229 within the
aperture 2223. The tabs 2229 are arranged adjacent to the
support wire 10, with the support wire 10 abutting the upper
radius of the loop 2222. The tabs 2229 can create friction
between the loop 2222 and the support wire 10, prevent
dislodgment or rotation of the cable hanger 2220 on the
support wire 10.

FIG. 22D 1illustrates another exemplary implementation of
a cable hanger having a different securement method. The
cable hanger 2240 1s similar to the cable hanger 2220, and
includes a securement loop 2242 and a hook support leg
2247. An aperture 2245 1s formed by the securement loop
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2242, with the support wire 10 passing therethrough. To
turther secure the support wire 10 to the cable hanger 2240,
a set screw 2249 1s arranged within a threaded hole 1n the
side of the loop 2242. In this way, the cable hanger can
provide a positive mechanical attachment to secure the cable
hanger 2240 to the support wire 10.

FI1G. 23 A illustrates another exemplary implementation of
a cable hanger havmg a different securement method. The
cable hanger 2300 1s similar to the cable hanger 220, and
includes a support leg 2302, an oflset leg 2308, a center
support member 2304, and saddles 2310, 2311, 2312, 2314.
Instead of a hook, the cable hanger 2300 includes apertures
arranged within the support leg 2302, with a U-bolt 2320
passing through the apertures. The support wire 10 can be
arranged within the gap formed between the U-bolt 2320
and the support leg 2302. The U-bolt 2320 can be secured
within the apertures by nuts 2322 threaded onto the U-bolt
2320. FIG. 23B illustrates another implementation of the
cable hanger 2300. However, instead of a U-bolt, the cable
hanger 2300 1s attached to the support wire 10 by a hose
clamp 2330 passing through the apertures of the support leg
2302.

In addition to having various types of securement meth-
ods to secure a cable hanger to the support wire, the hooks
of a cable hanger can be a separate component to the cable
hanger. FIGS. 24A-24D 1llustrate exemplary implementa-
tions of cable hangers having separate hook portions secured
to the cable hanger bodies. FIG. 24A 1illustrates a cable
hanger 2400 having a hook portion 2401 and a hanger body
2403. The hook portion 2401 includes a hook 2402, a hook
support leg 2407, an oflset leg 2408, and an attachment
flange 2409. The hanger body 2403 1s substantially similar
to the cable hanger 200, and includes a center support
member 2404, saddles 2410, 2411, 2412, 2414, an attach-
ment tlange 2418, and an offset leg 2420. In an exemplary
implementation, both of the attachment tlanges 2409, 2418
include an aperture therein to allow a bolt 2422 to pass
therethrough, securing the hook portion 2401 to the hanger
body 2403. The bolt 2422 1s secured within the apertures by
a nut 2424 threaded onto the bolt 2422.

FIG. 24B illustrates a cable hanger 2440 which includes
a hook portion 2441 and the hanger body 2403. The hook
portion 2441 1s similar to the hook portion 2401, and
includes a hook 2442, a hook support leg 2447, an oflset leg
2448, and an attachment flange 2449. However, the attach-
ment flange 2449 does not include an aperture, and 1nstead
a self-driving screw 2459 can be used to secure the hook
portion 2441 to the hanger body 2403. The screw 2439 can
be arranged perpendicular to the attachment flanges 2416,
2449, and driven through the attachment flanges 2416, 2449
when the flanges are aligned, securing the hook portion 2441
to the hanger body 2403.

FIG. 24C illustrates another implementation of a cable
hanger having a separate hook portion. The cable hanger
2460 1s substantially similar to the cable hanger 2440, and
includes the hook portion 2441 and the hanger body 2403.
However, instead of using a screw to screw the hook portion
2441 to the hanger body 2403, an adhesive 2465 can be used
to secure the components together. The adhesive 2465 can
be 1n the form of adhesive tape, epoxy, or welded material.

FI1G. 24D 1llustrates another exemplary implementation of
a cable hanger having a separate hook portion. The hanger
2480 includes a hook portion 2481 and a hanger body 2483.
The hook portion 2481 1ncludes a hook 2482, a hook support
leg 2487, an oflset leg 2488, and an attachment flange 2489.
The hanger body 2483 1s substantially similar to the cable
hanger 500, and includes a center support member 2484,
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saddles 2490, 2492, 2494, and an attachment flange 2493.
The attachment flange 2493 can include a slot 2496 arranged
therein such that a bolt 2497 can pass through the attachment

flange 2493. In order to secure the hook portion 2481 to the
hanger body 2483, the bolt 2497 1s passed through the

aperture of the attachment flange 2489 and the slot 2496.
The bolt 2497 1s secured within the aperture and slot by the
nut 2498. Since the slot 2496 i1s arranged substantially
perpendicular to the center support member 2484, the hook
portion 2481 can be adjusted relative to the hanger body
2483 1n order to ensure the center-of-gravity of the cable
hanger 2480 1s vertically aligned with the gap of the hook
portion 2481 which the support wire 1s arranged 1n. In this
exemplary implementation, the saddles 2490, 2492, 2494
can be loaded with different amounts of cables with the cable

hanger 2480 still being able to balance and prevent rotation
of the cable hanger 2480.

Certain exemplary 1mplementations will now be
described to provide an overall understanding of the prin-
ciples of the structure, function, manufacture, and use of the
devices and methods disclosed heremn. One or more
examples of these implementations are illustrated in the
accompanying drawings. Those skilled 1n the art will under-
stand that the devices and methods specifically described
herein and 1illustrated in the accompanying drawings are
non-limiting exemplary implementations and that the scope
of the present mnvention 1s defined solely by the claims. The
teatures 1illustrated or described in connection with one
exemplary implementation may be combined with the fea-
tures of other implementations. Such modifications and
variations are intended to be included within the scope of the
present 1nvention.

Further, 1n the present disclosure, like-named components
of the implementations generally have similar features, and
thus within a particular implementation each feature of each
like-named component 1s not necessarily fully elaborated
upon. Additionally, to the extent that linear or circular
dimensions are used in the description of the disclosed
systems, devices, and methods, such dimensions are not
intended to limit the types of shapes that can be used 1n
conjunction with such systems, devices, and methods. A
person skilled in the art will recognize that an equivalent to
such linear and circular dimensions can easily be determined
for any geometric shape. Sizes and shapes of the systems
and devices, and the components thereol, can depend at least
on the anatomy of the subject in which the systems and
devices will be used, the size and shape of components with
which the systems and devices will be used, and the methods
and procedures 1 which the systems and devices will be
used. In addition, the terms “about” and *“‘substantially” are
defined as ranges based on manufacturing variations and
variations over temperature and other parameters.

Approximating language, as used herein throughout the
specification and claims, may be applied to modify any
quantitative representation that could permissibly vary with-
out resulting in a change 1n the basic function to which 1t 1s
related. Accordingly, a value modified by a term or terms,
such as “about,” “approximately,” and “‘substantially,” are
not to be limited to the precise value specified. In at least
some 1nstances, the approximating language may corre-
spond to the precision of an instrument for measuring the
value. Here and throughout the specification and claims,
range limitations may be combined and/or interchanged,
such ranges are identified and include all the sub-ranges
contained therein unless context or language indicates oth-
erwise.
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In the descriptions above and 1n the claims, phrases such
as ““at least one of” or “one or more of”” may occur followed
by a conjunctive list of elements or features. The term
“and/or” may also occur 1n a list of two or more elements or
features. Unless otherwise implicitly or explicitly contra-
dicted by the context in which it 1s used, such a phrase 1s
intended to mean any of the listed elements or features
individually or any of the recited elements or features 1n
combination with any of the other recited elements or
teatures. For example, the phrases “at least one of A and B;”
“one or more of A and B;” and “A and/or B” are each
intended to mean “A alone, B alone, or A and B together.”
A similar interpretation 1s also intended for lists including
three or more items. For example, the phrases “at least one
of A, B, and C;” “one or more of A, B, and C;” and “A, B,
and/or C” are each intended to mean “A alone, B alone, C
alone, A and B together, A and C together, B and C together,
or A and B and C together.” In addition, use of the term
“based on,” above and 1n the claims 1s intended to mean,
“based at least 1n part on,” such that an unrecited feature or
clement 1s also permissible.

One skilled in the art will appreciate turther features and
advantages of the invention based on the above-described
implementations. Accordingly, the present application 1s not
to be limited by what has been particularly shown and
described, except as indicated by the appended claims. All
publications and references cited herein are expressly mcor-
porated by reference 1n their entirety.

What 1s claimed 1s:

1. A cable hanger, comprising;

a support member including a proximal end and a distal

end;

a plurality of saddles attached to and extending from the
support member, each saddle of the plurality of saddles
being configured to support at least one cable on a cable
supporting surface;

a hanging mechanism arranged at the proximal end of the
support member, wherein the hanging mechanism 1s a
hook configured to at least partially surround a support
wire, and 1s offset on the support member, the hook
comprising a first section connected to the support
member and a second section connected to the first
section, wherein the first section 1s deformable such
that at least a portion of the second section 1s configured
to move closer to the support member as the first
section 1s deformed about the support wire.

2. The cable hanger of claim 1, wherein the plurality of
saddles form at least one mirrored pair of saddles along the
support member from the proximal end to the distal end.

3. The cable hanger of claim 1, wherein at least one saddle
1s arranged on the distal end of the support member.

4. The cable hanger of claim 1, wherein a portion of each
of the plurality of saddles 1s arranged at an angle less than
90° relative to the support member.

5. The cable hanger of claim 4, wherein the cable sup-
porting surface includes a first portion perpendicular to the
support member, and a second portion, extending from the
first portion, arranged at an angle less than 90° relative to the
support member.

6. The cable hanger of claim 1, wherein the hanging
mechanism 1s a positive locking mechanism configured to
secure the cable hanger to a support wire.

7. The cable hanger of claim 1, wherein an opening of the
hook 1s vertically aligned with the support member.

8. The cable hanger of claim 1, further comprising an
attachment mechanism arranged on the distal end of the
support member.
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9. The cable hanger of claim 8, wherein the attachment
mechanism 1s a loop configured to attach with a hanging
mechanism of a cable hanger.

10. The cable hanger of claim 1, wherein the plurality of
saddles are arranged on a single side of the support member.

11. The cable hanger of claim 10, wherein the hanging
mechanism 1s vertically aligned with a perpendicular portion
of the plurality of saddles.

12. The cable hanger of claim 1, further comprising:

a first saddle arranged on the distal end of the support

member and on a first side of the support member;

a second saddle arranged on the distal end of the support
member and on a second side of the support member,
opposite the first side;

wherein, a first extension of each saddle arranged per-
pendicular to the support member, and a second exten-
sion ol each saddle connected to the first extension at
an angle greater than 90° relative to the first extension,
wherein the hanging mechanism has a gap, the gap
being configured to vertically align with the support
member.

13. The cable hanger of claim 1, wherein the cable hanger

1s attached to a support wire arranged on a spool.

14. A cable hanger system, comprising:

a support wire;

a first cable hanger, comprising:

a support member including a proximal end and a distal
end;

at least one saddle attached to and extending from the
support member, the saddle being configured to
support at least one cable on a cable supporting
surface; and

a hanging mechanism arranged at the proximal end of
the support member and attached to the support wire,
wherein the hanging mechanism 1s a hook configured
to at least partially surround the support wire, the
hook comprising a first section connected to the
support member and a second section connected to
the first section, wherein the first section 1s deform-
able such that at least a portion of the second section
1s configured to move closer to the support member
as the first section 1s deformed about the support
wire.

15. The cable hanger system of claim 14, further com-
prising;:

a second cable hanger, comprising:

a support member including a first end and a second
end;

at least one saddle attached to and extending from the
support member, the saddle bemng configured to
support at least one cable on a cable supporting
surface; and

a hanging mechanism arranged at the proximal end of
the support member,

wherein the first cable hanger 1s vertically aligned with
the second cable hanger relative to the support wire.

16. The cable hanger system of claim 135, wherein the
second cable hanger 1s attached to the first cable hanger by
the hanging mechanism of the second cable hanger.

17. The cable hanger system of claim 15, further com-

prising an extension bar secured to the support wire adjacent
to the first cable hanger, comprising:
a hanging mechanism arranged on a proximal end; and
an attachment mechanism arranged on a distal end,
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wherein the second cable hanger 1s attached to the support
wire by the hanging mechanism of the extension bar.
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